For songbirds, experience with conspecific vocalizations during development is important for the ontogeny of both production of vocalizations and perceptual abilities in young oscines. We examined the effects of reduced experience with conspecific vocalizations during development on two auditory perceptual tasks: discrimination of distance cues and discrimination between individual vocalizations in black-capped chickadees, Poecile atricapillus. Discrimination of distance cues was nearly identical in fieldand isolate-reared chickadees, but the capacity for memorization of numbers of individual vocalizations was lower in isolate-reared chickadees. We conclude that discrimination of distance cues, and thus distance perception, is probably not learned through experience but is an innate skill. We also conclude that discrimination between many individual vocalizations, a task demanding memorization, is aided by early experience with conspecific vocalizations. 
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Many temperate-living songbirds establish and defend territories to obtain the resources necessary for rearing their young. To gain and hold such territories, male songbirds need highly developed auditory skills to use long-distance communication (McGregor 1991) . One such skill is estimating the distance to (i.e. ranging) singing conspecifics using acoustic information alone. Another skill is discriminating between conspecifics, for example between neighbours or between neighbours and strangers. Female songbirds need similar auditory skills to find suitable males for mating (Ratcliffe & Otter 1996) and to maintain contact with mates over the territory. Are these perceptual abilities a natural talent that these songbirds can instinctively perform? Or must these skills be learned through experience, similar to the way song production must be learned from experience with adult male tutors (reviewed in Baptista 1996)? One way to answer these questions is to compare the performance of songbirds that have had experience using such skills (i.e. birds raised in the wild by natural parents) with the performance of songbirds that have never had these experiences (i.e. birds reared in the laboratory by humans).
Accurately estimating the distance to a singing conspecific is important for determining whether that conspecific is within territory boundaries, requiring an aggressive behavioural response, or outside that boundary, possibly requiring withholding that response. Field playback studies have shown that several species of songbirds can range singing conspecifics (e.g. western meadowlarks, Sturnella neglecta: McGregor & Falls 1984; Carolina wrens, Thryothorus ludovicianus: Naguib 1995) . For example, male Carolina wrens overestimate the distance to a speaker playing back degraded song from within territory boundaries, frequently overflying the speaker (Naguib 1995). In the laboratory, Phillmore et al. (1998) used a go/no-go operant discrimination task (where responses to 'go' stimuli resulted in food reward and responses to 'no-go' stimuli resulted in lights out) to demonstrate that zebra finches, Taeniopygia guttata, and black-capped chickadees, Poecile atricapillus, can discriminate between vocalizations recorded over near (5-m) and far (75-m) distances. These field and laboratory tasks both require use of distance cues that are produced when sound is degraded by transmission through the environment. Degradation increases as distance increases, producing distance cues: decreased overall amplitude, attenuation of the high-frequency components of song, reverberation of the song by echo from the ground and vegetation, and decreased signal-to-noise ratio (Wiley & Richards 1982; Dabelsteen et al. 1993 ; see also Nelson & Stoddard 1998) . Male songbirds use one or more of these cues (Naguib 1997b) to judge distance to the sender.
